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[0001] CaCu S»©Jte*fl|atSr^«AB Si**!Rj»^tHU, f¥L<te^& 

5 5 

[0002] TK^irS^UT^JRTKSf'fb'fe^JfcS^-e&t), iiftilr^i 

[0003] TKSSKSfi^tUTtt, LaNi W«£tt5AB SHa^ ZrV Ni fclf^fe$*vS 

5 5 0. 4 1. 5 

7U^, Ti, Zr, V, Nb, Pt, Pdfcif) fc % *^tt03S^Jtt^Jt|{ E 6<j{g;<K»Jltt^J& 
V\&*, 7K^kSJCS*S5t<S/S?aSSri£<-t-S7c5(l^*-^(Ni N Mn, Cr, Fefcif)£ 

*^**©»*R WSft7K*!»)K*©i^Ji (**»b), rtttj^ftfcif 

[0004] #3§BJ!#k<Z)J9]W/V>- cpx^CaCu M^,r B #|5££W1-5AB MtK^® 

5 5 

«E^, l^b<«A^h^^±S^^^T*fcSMm(^^>i^^)Srfflv>, B 
IMMCNU AU Mn, Co(D47C^SrffiV^T^6Mm-Ni-Mn-Al-Co^^^^ @ L 
W2E£rii#>Ttfc 0 "(Z)m^Mm-Ni-Mn-Al-Co^^tt, La3& Id Jfc^T 

[0005] t^5T\ Mm-Ni-Mn-Al-Co^<D^7C^^^V ^T, Cote^&tf>$ScM;£ 
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m%mm<DCofr/uitx-o. e-i. o)assE^i-5oas— &ttT&ofco Co 

#^S^it>J<:(EV: Electric Vehicle) S.T^W^!J^Kg ®J*(HEV: 
HybridElectricVehiclejmM^— ^^rrt^^^^^V ^^(DWitiU^m Lfc g »j 

-r^t^m^mxh^ 

%f¥?JCffltl (#§fl¥9-213319-5§-) te, Mm-Ni-Mn-Al-Co^-S-&<Z)#l 

[0007] #^^2 (if^P 2002-294373) fi, t^CDCoft^V^^ttbT^cfffi 

*&/£«r^U HSC#>K:t^gT\ ^^o^ B (D^ftM^30-160/zm, ^b<«5// 
m~30 At m^-efe§7K^®^^?r$i^bTV>5o 

RNi x Co y M z •••(l)(R:^r±^7C^^> M:Mg, AK Mn^, 3. 7^x^5. 3 % 0. 1^ 
y^O. 5, 0. l^z^l. 0, 5. l^x+y+z^5. 5) 
[0008] $^ti«t5«5E^-yi ^^(»W^3(#M2001-18176) 

it m&&^-i-Z>7kmWlffi-£-&blsX, — fiSiSMmNia Mnb Coc Cud(5£f, Mmtt 
^yv^a^/V, 3. 7^a^4. 2, 0. 3<b^0. 6, 0. 2^c^0. 4 X 0<d^0. 4, 5. 0 
0^a + b+c + d^5. 35)T?^$ixSCaCu M<0*gfi«££W^S7k5Si!»jB-£&«: 

5 

#f*F;£ififc4(#|lS 200 1-40442) ^*3V>Tf*, ='*/I'h©^WiiJ^&^/j:<-f"5wfci: 
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i^^MmNi Mn Al Co X Mmttvr>a^/K XfiFe&tf/XfiCtu 3. 

a b c d e 

7^a^4. 2 X O^b^O. 3, O^c^O. 4, 0. 2^d^0. 4, O^e^O. 4, 5. OO^a 
+b + c + d+e^5. 20. iabb=c=0(D^^<, *7t0<b^0. 3, £>o0<c^ 
0. 4(DWi&te, b + c<0. 5T'feS)t?^$tL6CaCu M^^^fM^i-^Tk^eS 

5 

#fF^Ci^5 (#112001-348636) {^joV^tt, ^VUb<D^^#J-^3rJfl£>-t4>&< 

a 

MnAICo K^,Mm|j:5r>a^;W4. Ka^4. 3 N 0. 4<b^0. 6,0. 2^c 

bed 

^0. 4, 0. l^d^O. 4, 5. 2^a + b + c + d^5. 45)t>L<tt— I^SMmNi Mn 

a b 

Al Co X Mmfe^>^?/\/, XfeCuRXf/XfcFe, 4. Ka^4. 3, 0. 

c d e 

4<b^0. 6, 0. 2^c^0. 4. 0. l^d^O. 4, 0<e^0. 1, 5. 2^a+b + c + d + 
e^5. 45)-«£tl3CaCu5 m(D^ B mm^i-^AB m*mWM&&X*h^X 

5 

[0009] #f^;$Ci$U: #11^9-21 33 19 
#fF^C^2 : #M 2002-294373 
#fF»3:#M 2001-18 176 
4#rF;«4: #M 2001-40442 
#l^^5 : 2001-348636 

[ooio] ±^£5^ *mw^t>m-fz>w3zy^—7t^ Mmiz.i&conj$.<D&mwj& 
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[0011] t(rlBnUBI^^%n#^t%lt«F%«rS^»t«. -fe^MmNi Mn Al Co X* 

a bed 

-t^MmNi Mn Al Co Fe W£;ft5^(DMc(-ol ^Ob, 

abode 

[0012] -t^CMmNi Mn Al Co (5£<f , Mm^r^^/V, 4. 0^a^4. 7 

a bed 

, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 5. 2^a+b + c + d^5. 5)X 
fi— iS^MmNi Mn Al Co Fe (i£tp, Mml^r>^/K 4. 0^a^4. 7, 0. 3 

a b c d e 

^b^O. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2^a+b + c + d+e 
i*5. 5) -e^^t^T^SCaCu S!l§a«3ftS:^r-*-SfiCo**!ft»^-C*>oT 

5 

, S^CaCu s ^^5t(D^^^<Z)a$*S^499pmJ^±T*fe«9, j&»oc«*j&S4 

05pm^±T*fcSw < b^#m^-r^fgCo7K^P^^^?r#^-r'5 1 bOT'fc5o 
[0013] Z.<D&o\ZMmNi Mn Al Co (4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 

abed 

0<d^0. 35, 5. 2^a+b + c + d^5. 5)Xfc— »SMmNi Mn Al Co Fe (it 

a b c d e 

Mmtt^a^^, 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d 
^0. 35,0<e^0. 11,5. 2^a + b+c+d+e^5. 5)X&-tZ.b&X%Z>CaC\i 

5 

M^^#I^^S<SCo7K^®^^T-feoT,5gf H ^(Oa$AS^499pm^ 
Jt-VthlQ. * a Oc«lSaS405pmW±©«6|Btca!>5(SCozK3S!Rl6^"e&tt«, Co 
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[0014] fc**, *&mz.te\,^XtUM>fe+<Da1fog:RXfcm$:} tt, -T^Vb^7K^55^ 
ffl%XM\B}ffimW:%tiimU CuKa^^J;i91 0 /min<E>jfeScii&, 100-15 

o° (Dftmx-mmu &£&H^^(wason&pike&) Kxm^mm<Dmmt^n 
itc±x&mi>tcm.xm, ^mmx^-r^amMRi^cmMfDima^o. i P m 

• 100-104° tttf:lZ.&Z>*7-mm. (303) "Cif W^$tb6t 0 -^o 

•105-106 0 ttmz&z*7-mm22i)x*mmii-t£tiz>K'~?o 

• 106-107° <r7&\z.hz*7-mm4Q2)xmmttrt£ti5t o -? 0 

• 110-114° ttmz&z^-mm. (4n) xm$ktttf£}iz>K°-? 0 

• lie-i 18° ttj&iz&Z^y-mm (313) T^g5:tttt£;ft,5fc°~^ 0 

•126-129° Hi&^h^-^W(412)xmWn^tl^°-^ B 

•129-132° irj&iz.h%*7-mm5oi)xmm^tf£tiz>t°-?o 
•139-142° ir&Khz$7-mm(2zi)xmmtttf£hz>t°-?o 
£fc *mmmfei-z>m&$&m(D±.mmRx$Tmm-z, mfe-tzmmmfrh 
mt^fttizm&xfr^xh, mmmffimfttmm<Dim$m%mz-x\,^m<o 

[0015] [01]1^^7H-3O^ HI$ft:a$|b^ N if$ffi rc^S^^^^f^o^hbfcEl 

[IH2]^7 P yH-30^Mn#J^(^^lfc)i?^L, ^MnfiJi^ Al<Z)fiJ^Off TO 
i:a$6g (»&) i©li^py hbfcliI-efe6o 

[El3]f-V7 B /H-30trMn#J'^(^-/Ht)TlB:^L, #MnfiJ^^, A1<D#J^ OftTO 
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[H4]*^/H— 30©«t»d»5>, MnfiJ^(^UJt)^o. 35<D^->^26 (Ni Mn 

4.50 

Al Co ) *mmU ^(DD-^/WMmnm-k (^/Ht) &^;tTABx5. 20 

U,oo O.jd 0.10 

[BI5]BI4£ [r1D^^^)ABx (ffitt) £c«i« CRM) fcOBBW^U^H-C&S, 
[06]-^>^/H— 30©tfd^ % Mnffj^(^/Ht)^0. 40(Df-^^9 (Ni Mn 

4.45 0.40 

Al Co ) £}$tHU ^Of-^7°;KDMmOfiJ-^ (^e/Wfc) £r^;iTABxABx5. 2 

0.35 0.10 

0-5. 40O^^MU #btbfc^OABx(«lttl)taitt5(!^tt)tcOP#^ 

[S7]06t iric^<7>abx mm tcm-A mm) t<Dm%^vtzmx^ 0 

mXiy-^JVl-ZO^ti^ Mn#J£-(^7WJ£)tfS0. 45©ti^;H4(Ni Mn 

4.40 

0 45 Al o 35 Co^Srttmb, -(D1^^/K^Mm(D#J^(^it)^^TABxABx5. 
20-5. 40O^Sr^3KU, »fc*tfc^©ABx(««|)i:att«(IK*li)tO!>H«S: 

CH9]E18i:llC^^ABx(^l4) £ctt£ (fKM) fc<Z>BB«Sr^UfcBlTf&S. 
[01O]1f:^/Wl— 3O0>*a^ Mn#J-^(^/Wit)7)S0. 50cO-^V^/V22(Ni Mn 

4.35 

o5o A1 q35 Co o J&mmU w(D-^^/KDMm©#J^(^it)^^^TABx5. 20 
-5. 40(D-£&£1^§!£U #fcnfc^OABx(*«l)ta<Wt(tt«|)tOH«4:* 

[011][lllOt^C^^ABx(«l4)tcttA(i^|4)tOP#^bfc[gTfe?.o 
[HI12]i?-^7H— 30<D<fd^,MnfiJ-^(^/Ht)^o. 55<Di^://U6(Ni Mn 

4.30 

n Al „ Co ) SrjfcfcbU CcW^/yKDMrnOfiJ^ (^r/Wt) 3r^;iTABxABx5. 

0,55 0.35 0.10 

2o-5. 40(D&&&{tmu '&btitc&&<DABx(m&)t3Lm&(mmt<Dmm& 

[HH3]IUl2iRIC^<Z)ABx(^$4) £c*l|£ (|R«0 tOK^Sr^Lfcia-CfcSo 
CIUl4]1?-i/^H-30cD4'^ i e), Mnf)J-^(^yUit)^o. eOtW^yHOONTi Mn 

4.25 

0 60 Al o35 CoJ&ttfflU w(D1h^/KDMmOfiJ^(^Ht)^^TABxABx5. 
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20-5. 40<0&&&ft$LU nbthtc&&<DABxmmtei®\M(mmb<DMm% 

mi5mi4kmc&&<DABx mm &c«ijt mm) tnm&ttum-eihz* 
m \6M4t m Dp"4©abx mm t , 50iw^& grewi) t^ra 

mi8M8tmc^(DABy.mmt, so^w&nmftiknftmmmbnm 
m2imi4bmz&&<DABxmmt, ^o^^/v^w^im^mmm t<o 

[022]^$4:ctt«, m®l:sLl&Mfrbtf:Z>mm'P^ 5. 20^ABx(a+b + c+d)<5 
m2Z]mm.c$&Ms ^rattS^&SM^*^ 5. 25^ABx(a+b + c + dX5 

. zocd^? ';i>%7vybu 5o^?;\s&(Dmnikmftmtf5o%}^±b?3:zm^ 

[H24]^tt:cttft N ^t#:a$Aft^^^M^^^, 5. 30^ABx(a+b + c + d)<5 

[IH25]^$A:c#S > ^t$*:a#^^SM^4 I ^> 5. 35^ABx(a + b + c + d)<5 
. 40W^;V^uyb\^ 50^?/U&(Dmftik&ftW50%U±.bti:Zmi& 
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[IH26]^$i:c*6S> mMlieM^h^mM^^ 5. 40^ABx(a+b + c+d) <5 

[0016] MTttftwtDmi&temtt^xmmizM^ziiK *&w<Dtom&&T\zw& 

[0017] fcmW<D7kmWLM&&te, — j&iSMmNi Mn Al Co Mmtt$r>a^ 

a bed 

, 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 5. 2Sa+h + 
c + d^5. 5)Xfe— IS^MmNi Mn Al Co Fe (5£*K Mmfi^r>^;W, 4. 0 

a b c d e 

^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2 
^a+b + c + d+e^5. 5)-C^i-~£tfS-C£5CaCu M^Mit^i-SffiCoTkii 

5 

II^Tfcot, HiKCaCu SI3ltftflBt©J|6a»^<Oa<ll*aS499pmW±-C*> 

5 

«9, d*Octt£;oS405pmia±<B$5ffllca>5CaCu S*Sft#5g«:^rt*5ABxSiO'(B 

5 

Co7K^®^^T?fc-5 0 
[0018] *3593©{6Co**®j«£-&«:, ABx|a^c(C*5^-5A^h^tf ^-r§5c^<^^f+ 
^^{C^-rSB^hSrfil^-rSTC^O^It^/^cO Jt^a+b + c + d <Di£s$ 
«TABx^^S)*S, 5. 2^ABx^5. 5t?&Sd^, BiNrW^©#'fb3**|Mi& 
fifc6»e>*St>©-C*>So -^ialffiOABxT'fcnd*, «^3&lfe J H^fcW££iiiif t* 

T*^ABx^5. 25^±jW*IX, X5. 45«TTfc5<7>^$f*LV\ 
[0019] *fc, #S8§f3(D<£Co2k*K»^&te:i3V^ a*|!|£ra499ia±T&5<0tfS$f£L<, 
503pm^TT?3bS©dS»*UV\ #{C499. 7^JbTfc<5<D;oSJ:!9$J3;L<, 502. 7p 
mWTT*>SOi5«t?)»*UV\ to, c«igtt405£il_h-ca!)S(D*sj;t)»*U<, 408 
pm£ATT?fcS©^«t9fiF*UV\ «t>T?t#{C1405. 6^±^fc3<WJ;«3#*L<, 40 
7. 4pm&T^fc5#,W#£U/\, 

M*J£, a#ft^499. 7-501. 2pnrCfc!9, c$[bS^405. 6-406. 2pm-Cfc<5*§ 
[0020] *$g^#te$kfc:, ABxCDU-</^^CJ;oT$f*UV^a^figS.t> , c#^:^^§-i^ 



WO 2005/014871 



9 



PCT/JP2004/011378 



-^^MmNi Mn Al Co Xigft ^ktfX'Z&CaCu %m&ffim%#'fZi&Co7k 

abed 5 

(-0 5. 25^ABx<5. 30Oj|aj*»C*5V^«:, attftfl*500. 5pmJ^_h502. 7pm 

«T"C*>0^ *»Oc<ft*aS405. 6pm^±406. 9pm^TTfc50>JW*U/\, 

(n) 5. 30^ABx<5. 35©*a^^*3V^tt, a$6S^500. 0pm^_h502. 4pm 

KTT**>9, *»Oc*ll*iS405. 9pm^_t407. 2pm£JtT , T?*>5©JW*LV\, 

M 5. 35^ABx<5. 40©*U^^*5V^tt, a$|fiS^499. 8pm^±502. 3pm 

^TTfcO, *^OcW*^406. 0pm^±407. 3pmJ^T^*>5<E>JW*U/> 0 

(-) 5. 40^ABx<5. 45<Dm&.\Z*5\,^Xl*, a#ft^499. 7pmi^_L502. 3pm 

fiAT"C*>t),d*Oc4ftS* s 406. lpm£t,±407. 4pm^TT?*)SO*W*bV\ 

-j&StMmNi Mn Al Co Fe -C*fwi:j&S-C#5CaCu £Mgfi*K&«r#-*-a 

a b c d e 5 

fl£Co**»jK^j!:BBUT«:, 

(*) 5. 25^ABx<5. 30cDMaj5fe(C*5V^T«, a#S^500. 5pm^±502. 7pm 
WTT'fe^ /^Oc$iki:^406. 6pm£Ui407. 9pmJ^TT*fo3£)/^$?£LV\, 
M 5. 30^ABx<5. 35(D|a^^V^T«, a$kg#5500. 0pm^_t502. 4pm 
WTt'fe^ d^o c *liSi s 406. 9pm.£A±408. 2pm^T"Cfo5©^0*LV\ 
(h) 5. 35^ABx<5. 40(Om^fC*5V>Tfi, a«l£aS499. 8pm^±502. 3pm 
^TtfeD, ^o c $4S^407. 0pm^±408. 3pmWT"Cfc5©*S»*LV\ 
(^) 5. 40^ABx<5. 45<Dm/&lC*5^Tte, a«lS*S499. 7pmJ^_k502. 3pm 
^T-Cfe«9, /6^Octt^^407. lpm^±408. 4pm^T"CfcS^>^*U\ 
[0021] ^ft^ftcDABx^f&IS^oTJiiBcatg^ 

50 

tc'&^<D7kmWffi&&BM2g&nMLXPCT*Slsy—^l t ZAtl. 1. 75Mpa£> 
7k^/IT*2IU^®j5fc#L, ^V>T*3MPa(D7K^«r^A-rSJ;5^UT^i4'fb ; S:2(IIfT 
l\ PCT§S«^«t«3, **®»^«&5|c2. Og{J13MPa<757k^^Sr^ALT 
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50 

•rztMaz. 5o^^ik(D^mm^m (%) ) ^5o%^x±xh^t^^ 

[0022] Ni, Mn, AlRXfCo(Dm^P\^m\^Xn, ±^5H5. 2^a+b + c + d^5. 

5, rpXhftt.l,<fe5. 25^a+b + c + dX«a + b + c + d^5. 45(D%ZmfoXTM'M. 

^xm^B^cDam^RxfcmM^-^m^mm-r^^^^h, ft-rcoR 

[0023] Co(D§iJ^(d)tt, 0<d^0. 35, £mXteO<d=SO. 3, £L<teO<d^O. 
2(D$&mr h iX^M'fZ><Dtf3:\,\ o<d^o. 35<D$5ffiF^fe;ft}£, 7kfi?®/i<#14^ 
mmb#'l4^Mb$^6r^^<, Lfrhftft^*hmM(Dm&$:^%:X%Z> 0 
Ni<Dm^(a.)it,4. 0^a^4. 7^f*b<«4. l^a^4. 6,IWffL<li4. 2^ 
a^4. StD^fflP^T'fgS-r^O^iv^ 4. 0^a^4. 7<D$&mftXhtUt, %ftt£ 

Mn<D#J£-(b)te,0. 3^b^0. GS^f^lXteO. 35^b^0. 60, Il^UfiO 
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. 4^b^0. 55©gSBBrt-CfWSEi-SOdSJ;V\ *«MO^tC*3V^r4, MnCDfiJ 
£i>fi[3£fe®3&"T?fc«9, Mn(Dm^O. 3^b^O. 65©$6HIfcfi|SEUjIl^ 50^ 

Al(DfiJ^(c)(i, 0. 2^c^0. 5,0*L<ttO. 3^c^O. 5, 35H:flP*L<f±0. 3^ 
c^O. 45<D«5fflrt-T?|S|SE-t-SOdSJ;VN 0 0. 2^c^0. 5<7)f5HftT*&;ftj5, 

Fe^fiJ^(e)«, 0<e^O. Il,»*b<tt0. OOKe^O. 11, II:^l<(iO. 0 
02<e^0. U<DmmftX*m&1-Z><D&£.\,\ 0<e^0. ll©$EBBrt"CfctL«, ?£ 

[0024] ±|E^a^tC*5V^TrMmJ tt. La, Ce, Pr, Nd, Sm^<E>;fr±^<£>*l^-C 

&5^>^^T*fo5 0 #JxJiCe(40~50%), La(20— 40%), Pr, Nd££gfjt 

[0025] mco^mm.m^(omm^m 

MmNi Mn Al Co (4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^O 

abed 

. 35, 5. 2^a + b + c + d^5. 5)Xfe— AS^MmNi Mn Al Co Fe (it^, Mmii 

a b c d e 

xyi/^J-p/V, 4. 0^a^4. 7, 0. 3^b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0 
<e^0. 11, 5. 2^a+b + c + d+e^5. 5) <D&&ffi.f&tteZ>&0l,Z, &imW&& 

[0026] *mytm&&mn&nm;, m&u z<Dm&yo*mmu ^■vmtim-r 

^i-€>^t^«toT,^S^(Z)a#SSt)«cttg^^ieffl^liSi-5r.t^-^ 
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fctt, SftftHffi©^^^, ^Jx.«#M2002-212601#tCgB^$tuTV>5«t5tC N f& 

[0027] ^it^^^UT^, ^§liS5£*fc;5Wl£U^ N ^x:^yn^u^(Ift:^Wj:# 
fl2002-299136<D|£^[0013]-[0016]#j$) % ^(Dm^m^X^M^m 
XtbZ> 0 

[0028] rr-m, mmmmmc^mm^m<D-m^^xmm^o 

&-r 0 ztizmm. M^&7kftm<DmmzffiVj&/vxfrmw.m&&*i35o-i55 
o°cxm&u mm<Dftimmm(ffi7£(DifcM7km)x#;%i-tz>o ^(Dm^mmnmn 
1200-1450^^-50 ^x^^mmumti^ mmmtm(D;vy^nmm 

S-T^o ^a^#fil040-1080°C, 3-6Hf H§/W*LV\ 

[0029] mco7km»&m&&<Dmm) 

mwbi,xm v >sr. btfx%z> 0 

£\ f&m^ft&7km»£m&&ikmzmmxzz> 0 
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^V^mmX^^mmmk, i^V-^^y^-MH (Metal Hydride) 

[0030] tUT, *»MSrmfe«f!lfc«^ttAf*:fl<j^»iWi-5o 
[0031] [-^X^/KOf^K] 

H^dM^H — 33) Sr#7to 
[0032] [Si] 
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0.10 


4.35 






r in 


24 


5—10 






0.30 


0.45 


0.10 


4.45 






r in 


24 


5—10 






0.40 


0.50 


0.10 


4.30 






R in 


19 


5—10 




1 


0.35 


0.55 ! 


0.10 


4 30 






r in 


16 


10—15 


■*>7)\,7 




0.40 


0.55 


0.10 


4.25 






R in 


16 


10—15 




j 


0.45 


0.55 


0.10 


4.20 






r in 


14 


10-15 






0.35 


0.40 


0.10 i 








r in 


26 


1 — 10 






0.35 


0.60 


0.10 


4.25 






r in 


26 


10—15 


•frv^n i 




0.45 


0.40 


0.10 


4.35 






r in 


24 


5—10 




0.991 


0.35 


0.50 


0.10 


4.35 






R 1R 


20 


5—10 






0.30 


0.45 


0.10 


4.45 






r in 


23 


1 — 10 






0.35 


0.45 


0.10 


4.40 






r in 


22 


5—10 






0.40 


0.45 


0.10 


4.35 






r in 


22 


5—10 




j 


0.30 


0.50 


0.10 


4 40 






r in 


21 


5—10 




1 


0.37 


0.52 


0.10 


4.31 






r in 


20 


5—10 






i 0.37 


0.47 


0.10 


4.38 






r in 


22 


5—10 


1^>7;U9 




0.33 


0.47 


0.10 


4.40 






r in 


22 


5—10 


-y->:7;u2o 


1 


0.40 


0.52 


0.10 


4.2 B 






r in 


22 


5—10 




1 


0.40 


0.47 


0.10 


4.33 






r in 

O.OU 


20 


5—10 


-y->7;u22 




0.35 


0.50 


0.10 


4.35 






R in 

vf.OU 


20 


5-10 




1.006 


0.35 


0.50 


0.10 


4.35 






557 


20 


5-10 




0.994 


I 0.35 


0.50 


i 0.10 


4.35 






5.33 


20 


5-10 


^>-7JU25 


0.987 


0.35 


0.50 


! 0.10 


4.35 






5.37 


20 


5-10 


■*>^U26 




0.35 


0.35 


0.10 


4.50 






5.30 


24 


1-10 


•*>:7JU27 




0.20 


0.65 


0.10 


4.35 






5.30 


. 17 


5-15 






0.30 


0.40 


0.75 


3.55 






5.00 


11 


10-20 


■9->^U29 




0.30 


0.45 


0.40 


! 3.95 


0.1 




5.20 


19 


5-15 


-*>:7;u30 




0.30 


0.50 


0.30 


4.20 






5.30 


20 


5-15 


■9->^U31 




0.35 


0.50 


! 0.10 


4.375 




0.025 


5.35 


20 


5-10 






0.35 


0.50 


I 0.10 


4.35 




0.05 


5.35 


20 


5-10 






0.35 


0.50 


0.10 


t 4.29 




0.11 


5.35 


! 20 


5—10 









[oo33] im&Lxmmtffi] 

[0034] <a#SXc«f> 

(-tV=r vh) &ifeSy5fcU m u m (20 u m <t> (DB B SriiiS 

, 20 /z m— 53 n m (20 u m 0 0>S5 g SrSiBbfcV \&S, 53 ju m 0 (Df$ @ 
Sriiiil-Slfi^) , 53 u mEJLk (53Mm0©®@ SriiiaUcv^^) {d#0U 
^(7)5^0-20 m m0t>0^7^/wy— ^SfeT^X^IU^a (RIGAKU 
*tXRD)^L7b 0 CuKaj&lC.fc'H 0 /min<DjfeSciiSx 100-150° <DjHgt<*ffl 
JfeSrm\ ^MWJ^fe(wilson&pikefe) ^iO^^-^tD^'fb^ofci. a 
$AS(pm)SU ? c^(pm)^mbfc 0 »tiJb^:a«jS-Rt^c«lS^>1l[^«:±0. lp 



•100-104 0 #i£{cfe6^~^i5:(303)-cm^^^^t o -^ o 
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•105-106 0 Hj&Kh^y-mmz2D^mmH^Mif-^ 0 

•106-107° ir&fc&tt7-mm402)^mm^tf£tlZK°-? o 

•110-114° ttmz.&z%7-mm4u)^m&tttf£tiz>\?-? 0 
•lie-as 0 ttmz&z*7-mm3i3)x»mm^tftstizt°-? 0 

• 126-129° #ifi^fo5^-^(412)T'm^^$^t°-^ 0 

•129-132° ir&iz&z^-tgm5Qi)x*mmttrt£tiz>t°-?o 

•139-142° W&lZfrZ*7-mmZ21)T*m%Ltttf£tlZ>K°-? 0 

[0035] <mmmwm (io-d/%) (so-d/%) > 

50 

fcfo. 7K^«^)^7f52g^#l:L > PCTfc/uy—rp^n&Atl, 1. 75Mpa 

/8^M&*2. 0g^3MPa<D7kmtfX%mALX7km*W.m£l£, %:<D'&4S°C\Z.X 
7k^^^lO[l]X{*50lEl^M^^y^^$:tTo7i(tM^#45°C)c 

t<Dm, ®i&\.xftz?ifm±& (d ) %m>£i,tctir<D¥-t$)ffi.m (d ) &-tw/i^ 

50 50 

50 

m#M^#§£(%) = ^A^tvwm./^^^mm.m x 100 

[0036] <PCT^*(H/M) > 

PCT^ft ( £ <yP^ft (n^ffiffiM) ) K:<fc*\ 45°C^TPCTftim^iiJ^ 

LfcB#tf>0. 5MPa^^tt67k^P^04 (H/M) &#&7i 0 
[0037] <7 e 7h-|£(PH2/ / MPa)> 

PCme ( g ft^-- <A^« (#£*fg|fif $g) ) iZ&V^ 45^C^TPCTft^^iJ^ 
UfcB#<Z)H/M0. 5^*5Jt6 ¥-ffi7kmi± (MPa) &5fc#>fc 0 
[0038] <«^i?/KDf^ii> 
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m, wzi. 8mm(D^<uyh^ffmu i5o°cx mmM^m^n^xm^^x 
^(D^u^hmm^mtu +^^*oieii m^^mt=-^^) x±s<u~ 

[0039] <#JJW£ ftCloo/mAh/g) > <20lM^l^4(20°o/mAh/g) > 

«:0. 2rfc®:0. 2C-0. 7V#s/h ^25°CT??E;ftm<S:fTV\ liM* 

/^B©*kft«*(mAh/g)S:|0»l**i:U &ffl*£tti&«*r*t8l£Ufc. Sfc, 20 
iWvW g (D^cm^* (mAh/g) £20iW/l^*£Ut 0 
[0040] <0t>21f-^A-@^*(0 o C, 1C, Cap/mAh/g) ><^VK*> 

±IE1^^/^^^*5V^T20i^^/^^?]^*(mAh/ / g)a^^ N 0°C^T0. 2C 
X6B#|8j3te«U lCT^m^/tB#cD211?-^/^@^#(mAh/ / g)^SiJ^Lfc 0 ^ 

2i^^nmmm^. o. 2cx6n#iHtfs«u o. 20x2. smmnmu 
m^<Dmxmm>Mjxfo%zb*^-fmmktez> 0 

[0041] <?£'IM> 

£M^fS!S^fB&'|rai§ (YAMATOS) 4 1 »!1 AHfc 0 : 0. 2C X 6B#fH] x MM 
:0. 2C-0. 7V#s>K ®&25t^31W/l^&®i|J|i^ 25 0 C^T;fc«:0. 2C 
X6ll#|H]Ut^ HmW ?r0 o C^-©]i9#^T^«:lC-0. 7V*yh&1k1tk%<D&m 
S^iW/U g ^* (mAh/g) £Uc 0 

lCX10#^12^m^,^m:lC-O. 7V#yh£i§:fcl#©2$Jk£5lW 
g ^* (mAh/g) £Ut„ 

£fc, 15— l7*>f^i/BK:t>IBI«©Wlfe«rffV'»,#-9->f^(i5— 17) gtf>g^*( 
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mAh/g)£$J5£Lfc 0 

^ttit (%) = 51M t;v @ ^4/1 l^rMA, g ^4 X 100 
[0042] [0f2] 









PC 


)T 


m 






ft txh 


L/min 


alfi 
pm 


ctt 

pm 


H/M 


PH2 
MPa 


10-D 
*> 


50-0 
% 


1 °° 

mAh/g 


20oo 
mAh/ff 


oft*' in r*«n 
mAh/s 


% 


v 


•*>:7Jl,1 


1438 


1060X3 


150 


502.2 


405.9 


0.861 


0.045 


89 


62 


257 


311 


269 


94 






1430 


1060x3 


150 


502.1 


408.3 


0.835 


0.036 


91 


75 


274 


308 


260 


96 


1.17 




1430 


1060X3 


150 


501.6 


406.6 


0.819 


0.034 


86 


63 


277 


308 


255 


98 


1.18 


-*>:7/U4 


1453 


1060X3 


150 


502.1 


408.4 


0.852 


0.037 


86 


62 


268 


312 


261 


94 


1.19 




1436 


1060x3 


150 


500.9 


407.2 


0.800 


0.037 


92 


68 


267 


302 


265 


97 


1.19 




1433 


1060X3 


150 


500.0 


407.0 


0.802 


0.048 


80 


51 


265 


293 


244 


98 


1.18 


-tf->^;u7 


1432 


1060X3 


150 


499.7 


407.1 


0.799 


0.047 


74 


42 


284 


295 


248 


98 


1.18 


*9->:7;u8 


1436 


1060X3 


150 


500.0 


407.6 


0.787 


0.033 


64 


45 


257 


287 


230 


100 


1.15 




1436 


1060X3 


150 


502.4 


405.9 


0.843 


0.039 


88 


59 


275 


312 


266 


97 


1.17 


-9->:7;uo 


1440 


1060X3 


150 


499.7 


407.4 


0.801 


0.047 


64 


36 


265 


295 


244 


100 


1.14 




1442 


1060X3 


150 


502.3 


406.4 


0.820 


0.027 


92 


66 


262 


301 


247 


99 


1.15 




1430 


1060x3 


150 


500.8 


406.9 


0.809 


0.050 


90 


67 


227 


301 


239 


90 


1.14 




1432 


1060X3 


150 


501.2 


408.1 


0.843 


0.062 


84 


60 


274 


303 


250 


92 


1.18 


■*>?;U4 


1430 


1060X3 


150 


501.2 


406.3 


0.828 


0.046 


90 


68 


286 


305 


251 


97 


1.16 


V-l>7)\,\5 


1430 


1060x3 


150 


501.9 


408.7 


0.823 


0.033 


87 


84 


264 


308 


255 


97 


1.16 




1430 


1060x3 


150 


501.2 


406.6 


0.835 


0.053 


69 


64 


279 


305 


249 


89 


1.15 




1446 


1060x3 


150 


501.3 


406.6 


0.817 


0.036 


91 


72 


264 


307 


260 


94 


1:16 




1430 


1060X3 


150 


501.5 


408.7 


0.826 


0.035 


90 


68 


260 


304 


259 


98 


1.17 




1433 


1060x3 


150 


501.3 


408.8 


0.826 


0.047 


90 


68 


279 


305 


243 


91 


1.16 




1435 


1060x3 


150 


502.3 


407.2 


0.826 


0.020 


93 


66 


272 


306 


265 


99 


1.17 




1432 


1060X3 


150 


501.9 


406.9 


0.828 


0.028 


88 


84 


263 


303 


241 


99 


1.16 


/U22 


1430 


1060X3 


150 


500.9 


407.1 


0.814 


0.048 


93 


74 


269 


306 


267 


92 


1.17 


■9->^;u23 


1436 


1060X3 


150 


501.3 


406.8 


0.824 


0.042 


88 


63 


269 


307 


256 


97 


1.17 


•9->7;i.24 


1434 


1060x3 


150 


500.8 


407.1 


0.809 


0.048 


92 


69 


260 


303 


249 


96 


1.17 


■tt>^;i,25 


1438 


1060X3 


150 


500.8 


407.3 


0.803 


0.053 


88 


65 


262 


303 


262 


95 


1.18 


•y>^;i/26 


1432 


1060 X3 


150 


501.5 


405.3 


0.845 


0.063 


81 


47 


285 


302 


275 


96 


1.19 


■»f^;U27 


1430 


1060 X3 


150 


500.3 


405.7 


0.636 


0.061 


64 


42 


282 


303 


278 


97 


1.20 




1430 


1080X3 


150 


499.4 


405.7 


0.830 


0.055 


86 


86 


257 


312 


201 


36 


1.11 




1480 


1080X3 


150 


501.0 


406.6 


0.800 


0.056 


97 


80 


254 


302 


179 


28 


1.13 




1430 


1060 x3 


150 


501.0 


406.5 


0.810 


0.055 


93 


84 


285 


310 


262 


75 


1.16 


?>2>31 


1430 


1060X3 


160 


501.6 


407.0 


0.606 


0.048 


94 


78 


282 


303 


245 


91 


1.17 


•*:/?/U32 


1430 


1060X3 


170 


501.5 


407.2 


0.803 


0.046 


95 


81 


281 


302 


231 


80 


1.17 


«*>:7A,33 


1430 


1080x3 


180 


501.3 


408.2 


0.801 


0.047 


98 


88 


279 


301 


200 


88 


1.17 



[0043] Bltt, 1f:^^l-30<Batt£;fttMfcft4\ tittt:aMJh IKtt : cttfta>g>&£ffi 
f-V^31-33^ g-rZb.mFe)&^£itXi>m^ ffi^#<l4;&T>*l# 

i&m7km*£<-tz>b, ^<o$}Mmm*m&z>t. cmm^v^m^ 

[0044] m2RX?m3te, i^vy/H-30§rMn#J^(^/Ptb)TlE:^L, MnfiJi^ Al<Dp\ 

& mm xticWft mm t^m^^yv^tz^yx^ 
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(0^t^^-f;v{^zf;VQ, 9, 10, 14, 22, 26)£rttffiU iWtfctV^l/© 
^*a^^V>-CMm<DfiJ^(^-/Ht)^x.TABx5. 2-5. 4^^^Mb( 

1 2 1 3fc I)t|;g5T'$)§ 0 

^tuW, ABxta#^S.tJ«c$4ft < t(DP H ^C{itH|8^0, ABx^*t<&5£, a ^-g. 
[0045] [Jc3] 







ABx 






5.20 


5.25 


5.30 


5.35 


5.40 


! Mn0.35 




501.9 


501.7 


501.5 


501.3 


501.2 


Mn0.40 


a 


502.9 


502.7 


502.4 


502.3 


502.3 


Mn0.45 




501.7 


501.5 


501.2 


501.1 


501.0 


MnO.50 


£ 


501.4 


501.2 


500.9 


500.8 


500.8 


Mn0.55 




500.7 


500.5 


500.0 


499.8 


499.7 


MnO.60 




500.3 


500.1 


I 499.7 


499.6 


I 499.5 



[0046] [«H] 







ABx 






5.20 


5.25 


5.30 


5.35 


5.40 


Mn0.35 




404.8 


405.0 


405.3 


405.4 


405.5 


Mn0.40 


c 


405.4 


405.6 


405.9 


406.0 


406.1 


Mn0.45 


m 


405.8 


406.0 


406.3 


406.4 


406.5 


MnO.50 




406.6 


406.8 


407.1 


407.2 


407.3 


Mn0.55 




406.7 


406.9 


407.0 


407.3 


407.4 


MnO.60 




406.9 


407.1 


407.4 


407.5 


407.6 



[0047] [^5] 
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ABx 






5.20 


5.25 


5.30 


5.35 


5.40 


Mn0.35 




30 


37 


47 


46 


42 


Mn0.40 


t» 


33 


59 


59 


61 


59 


Mn0.45 


it 


35 


63 


75 


73 


68 


Mn0.50 


m 


37 


64 


76 


67 


65 


Mn0.55 


# 


35 


58 


66 


60 


55 


Mn0.60 




33 


35 


36 


35 


33 



[0048] *fc, m22-m26RXfm6—m9fc > 1^:7 B A'l-30£ABx-C|2:#U ^tl^tl<D 

Wx.ltm22<Dm&, 20^ABx<5. 25(D#^«, /^(DWfo 

fflZ-&m23\Zjsk£tiZ>£oK, a$45r^500. 5pm£Ui502. 7pm£XTX*tbV s ^o c 
1^5:^405. 6pmW_h406. 9pmJ^TOfSffl (m^<DW) f*3£>U-^://Wi, 501M 

wCDj;^^, ABifc(ABx)t£IS£»<l*:#U #ABtt(ABx)f£IS^a$fc;g:.&.t>*c 
[0049] [^6] 



5.20^AB X <5.25 


l a$ft/pm 


cIS/pm 


50-D(%) 


501.9 


404.8 


30 


502.9 


405.4 


33 


501.7 


405.8 


35 


501.4 


406.6 


37 


500.7 


406.7 


35 


500.3 


406.9 


33 



[0050] [^7] 
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5.25^AB X <5.30 


a$A/pm 


c^/pm 


50-D(%) 


501.7 


405.0 


37 


502.7 


405.6 


59 


501.5 


406.0 


63 


501.2 


406.8 


64 


500.5 


406.9 


58 


500.1 


! 407.1 


35 



[0051] D£8] 



5.30^AB X <5.35 


a$dl/pm 


c$A/pm 


50-D(%) 


501.5 


405.3 


47 


502.4 


405.9 


59 


501.2 


406.3 


75 


500.9 


407.1 


76 


500.0 


407.2 


66 


499.7 


407.4 


36 



[0052] [^9] 



5.35^AB X <5.40 


a$A/pm 


cSfi/pm 


50-D(%) 


501.3 


405.4 


46 


502.3 


1 406.0 


61 


501.1 


406.4 


73 


500.8 


407.2 


67 


499.8 


407.3 


60 


499.6 


407.5 


35 



[0053] DSlO] 
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j 5.40^AB X <5.45 


a$4/Dm 


c$A/pm 


50-D(%) 


501.2 


405.5 


42 


502.3 


406.1 


59 


501.0 


406.5 


68 


500.8 


407.3 


65 


499.7 


407.4 


55 


499.5 


407.6 


33 
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[1] — ^StMmNi Mn Al Co , Mmtt^yi/a^^^, 4. 0^a^4. 7, 0. 3^b 

a bed 

^0. 65,0. 2^c^0. 5, 0<d^0. 35,5. 2^a+b + c+d^5. 5)T^twt^ 
TteCaCu SU»Afll3tS:^r-t-SffiCo**!Rli^"Cfco-C, 

5 

5 

5pm^±-efe^r<t^w^-t-s{gco7k^p^^^ e 

[2] 5. 25^a + b + c+d<5. 30£>*ajfcte:|8l vr«\ Jgffit&^Oatt^^SOO. 5pm^ 
±502. 7pm^TT*£><9, /6*octtS^405. 6pm^±406. 9pm^TT'fe6wt^ 

W«i:i-5lll^q[ilE«o{BCo**!ftjK^„ 

[3] 5. 30^a + b + c + d<5. 35(7)^^^*31 ^ft, WM,te*<Dafto&1fi500. Opm^ 
±502. 4pmJ^T-efe l 9, d>Octt£tfS405. 9pm^±407. 2pmSkfVh^t : k 
W»i:i-S»3ftqCllB«©teCo*#!ftj|S^ 0 

[4] 5. 35^a+b+c+d<5. 40<A*&J&fc:i3V vCtt, *£il#H £ -tf>attlg;&5499. 8pm^ 
±502. 3pm^Tt?fe9, 7)^OcttS^406. 0pm^±407. 3pm^TT*fc6^i^ 

[5] 5. 40^a + b + c + d<5. 45<Dm/&^*5V>T«, %g£hfe^-<Dam&l)H99. 7pm^ 
±502. 3pmfi*TT?fc9> d^Oc$Aft^406. lpm^±407. 4pmJ^TT*fc5^t?r 

[6] — fiS^MmNi Mn Al Co Fe Mml^y^^V, 4. 0^a^4. 7, 0. 3^ 

a b c d e 

b^0. 65, 0. 2^c^0. 5, 0<d^0. 35, 0<e^0. 11, 5. 2^a+b+c + d+e^ 
5. 5) T^-Tr t^T^CaCu M*£.fl1?l£&^5teCo7RmKJB^& , rfco-C, 

5 

H§0iCaCu ^^0«ig<D^fi^Oa$ftS^499pm^±T*fo«5,3O>Oc$ft^:^4O 

5 

[7] 5. 25^a + b + c + d+e<5. 30O|asJc^V^^, ^ B ^(Da$fift^500. 5pm 
J^±502. 7pm^TTfo'9, ^odi«^406. 6pmJ^±407. 9pm£XTX°$>Z>Zk 

[8] 5. 30^a + b+c + d+e<5. 35<Dm^c^V>T«, IfeMi&^&am&fcSOO. 0pm 
J^±502. 4pm^TT^«9, 2>>Oc$|i|;g:^406. 9pm^±408. 2pm^T-Cfo-5ri: 



WO 2005/014871 23 PCT/JP2004/011378 

4^r«i:i-*»**6ia«i©iftCo**!»jtt^ 0 
[9] 5. 35^a + b + c + d+e<5. 40Om^^*5V^«> ^^*&^-<Da$ftS^499. 8pm 
£(±502. 3pmJ^T"e*><9, ^o c $kg^407. 0pm^±408. 3pmUTX*foZ>Zb 

[10] 5. 40Sa + b+c + d+e<5. 45(Dmm^^^X^ 5i$ H B B |&^-(DaWS^499. 7pm 
W±502. 3pmJ^TT^«9^^Oc|fi5:^407. lpmJ^_h408. 4pmUTX*hZ^k 

[11] *iiiM^&£M*U ^V>^ttLT^20-53 M m(Df5ffl^fl^bT7K^P^ 

50 

tiplCAtl, 1. 75Mpa<^7k^J±-C2[Hl^ffii5fe^L, &V^3MPatf>7kP!i2r2»A1-5 
£5KlLT?£tete£2[E]tTV\ PCUgg^J;^ tR^p^^^2. Og{C3 

MPa(D7K^^^^ALT7KmSrP«$-li:, 45°C^T7K^^^50[Hl^O^-r^ 

50 

<ba#^^50%^±Tfc5ri^#mti-6l»^Il2-5(DV>-ftb^^X^lf ^7 

= {^4?jvw&m/^4?>^im.m x 100 

[12] ff^JSi - 1 1 c£>v >-f ^HcfaicO^CoTKm?^^^ AEi^ff irLTffl v 
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405.5 - 



405.0 



499.0 499.5 500.0 500.5 501.0 501.5 502.0 502.5 503.0 

a$A /pm 
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503.0 




502.5 




502.0 




501.5 




501.0 




500.5 


f 


500.0 




499.5 




499.0 




498.5 




498.0 




0.30 



0.35 



0.40 
At mol 



0.45 



-•— Mn 0.35 
-■— Mn 0.40 
— A— Mn 0.45 
Mn 0.45 
-X-Mn 0.50 
-O— Mn 0.55 
-«-Mn 0.60 
-B-Mn0.65 



0.50 
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[®3] 

408.0 
407.5 
407.0 
406.5 



f 



406.0 
405.5 
405.0 
404.5 
404.0 




-•- Mn 0.35 
-■-Mn 0.40 
— A— Mn 0.45 
-♦-Mn 0.45 
-*-Mn 0.50 
-O-Mn 0.55 
-0-Mn 0.60 
— H— Mn 0.65 



0.30 



0.35 



0.40 
Al mol 



0.45 



0.50 



[H4] 

■9->^;U26 : MmAI0.35Mn0.35Co0.10Ni4.50 

Mn0.35mol 

502.5 



~ 502.0 
3 501.5 
" 501.0 
500.5 




5.20 



5.25 



5.30 
ABx 



5.35 



5.40 



[05] 



■9->^;U26 : MmAI0.35Mn0.35Co0.10Ni4.50 
Mn0.35mol 



405.6 
405.4 
1 405.2 
3 405.0 
f 404.8 
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404.4 
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5.30 
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Mn0.40mol 

503.5 i- 
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w 502.5 
" 502.0 - 
501.5 ■ 

5.20 5.25 5.30 5.35 5.40 
ABx 

[07] 

•9->^;U9 : MmAI0.35Mn0.40Co0.10Ni4.45 

Mn0.40mol 

407.0 p 
_ 406.5 - 
~ 406.0 - 
° 405.5 ■ 
405.0 - 

5.20 5.25 5.30 5.35 5.40 
ABx 

1t>^H4 : MmAI0.35Mn0.45Co0.10Ni4.40 

Mn0.45mol 

502.5 r 
,-.501.9 
~ 501.3 
• 500.7 - 
500.1 - 

5.20 5.25 5.30 5.35 5.40 
ABx 
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406.8 



MmAI0.35Mn0.45Co0.1 0Ni4.40 
Mn0.45mol 




OHIO] 

■9"^^;U22 : MmAI0.35Mn0.50Co0.10Ni4.35 

Mn0.50mol 



502.0 



^ 501.5 - 
* 501.0 



500.5 
500.0 



5.20 5.25 



5.30 
ABx 



5.35 



5.40 



in] 



■9">^;U22 : MmAI0.35Mn0.50Co0.10Ni4.35 

Mn0.50mol 



408.0 




5.20 



5.25 



5.30 
ABx 



5.35 



5.40 
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Mn0.55mol 
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w 500.0 
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* 499.5 
499.0 



5.20 5.25 
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[013] 

-9->^;U6 : MmAI0.35Mn0.55Co0.10Ni4.30 

Mn0.55mol 



408.0 




5.20 5.25 5.30 5.35 5.40 
ABx 

•y->~?)M0 : MmAI0.35Mn0.60Co0.10Ni4.25 

Mn0.60mol 
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•V->Zf)\s\0 : MmAI0.35Mn0.60Co0.10Ni4.25 

MnO.eOmol 




[mi6] 

-9->^U26 : MmAI0.35Mn0.35Co0.10Ni4.50 

Mn0.35mol 




5.20 5.25 5.30 5.35 5.40 
ABx 

[017] 

+J->:?;U9 : MmAI0.35Mn0.40Co0.10Ni4.45 

Mn0.40mol 




5.20 5.25 



5.30 
ABx 



5.35 5.40 
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[mis] 

•**->30U4 : MmAI0.35Mn0.45Co0.10Ni4.40 

Mn0.45mol 

100 i . 




0 11,11 

5.20 5.25 5.30 5.35 5.40 
ABx 



[019] 

"9->^;U22 : MmAI0.35Mn0.50Co0.10Ni4.35 

Mn0.50mol 

100 i , 




0 1 i i i i 

5.20 5.25 5.30 5.35 5.40 

ABx 



[HI20] 

■9">^;U6 : MmAI0.35Mn0.55Co0.10Ni4.30 



Mn0.55mol 

100 I 

S 80 - 




0 ■ 1 1 1 1 

5.20 5.25 5.30 5.35 5.40 

ABx 
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5.35 5.40 
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[023] 



407.5 
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E 406.5 
* 406.0 
o 405.5 
405.0 
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[024] 
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5.30^AB X <5.35 



408.0 
407.5 

E 407.0 
406.5 
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[025] 



408.0 
407.5 
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406.5 
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5.40^AB X <5.45 



408.0 
407.5 
E 407.0 
^ 406.5 
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405.5 
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499.0 499.5 500.0 500.5 501.0 501.5 502.0 502.5 

a$ft /pm 
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